4 • 

1 CLAIMS 

2 I claim: 

3' ^^Joj 1 • A- yioldablQ guO ' hioning elQiaerxt compr - ig ongz: 

4 a quantity of gel cushioning media formed to have a top, a 

5 bottom, and an outer periphery, the cushioning media being 

" 6 compressible so that it will deform under the compressive force 

7 of a cushioned object, and 

8 a plurality of hollow columns situated in said cushioning 

9 media, each of said columns having a longitudinal axis along its 

10 length, each of said columns having a column wall which defines a 

11 column interior, and each of said columns having a column top and 

12 a column bottom; 

13 wherein the cushioning element is adapted to have a cushioned 

14 object placed in contact with said cushioning element top; 

15 wherein the column top and the column bottom of one of said 

16 columns are located at two different points on said longitudinal 

17 axis of said column; 

18 wherein said column's longitudinal axis is located generally 

19 parallel to the direction of a compressive force exerted on the 

20 cushioning element by a cushioned object in contact with said 

21 column top; 

22 wherein at least one of said column walls is capable of 

23 buckling beneath a protuberance that is located on a cushioned 
object; and f) 
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1 wherein the cushioning element is yieldable as a result of 

2 compressibility of said cushioning media and bucklability of said 

3 column . 

4 2 . A cushioning element as recited in claim 1 wherein in 

5 at least one of said columns, said column top is open to said 
. 6 column interior. 

7 3 . A cushioning element as recited in claim 1 wherein in 

8 at least one of said columns, said column bottom is open to said 

9 column interior. 

11 at least one of sai^^^x^^i^ltnn^ both said column top and said 




13 4 . A cushioning element as recited in claim 3 wherein said 

14 column interior is hollow so that air may pass though said column 

15 to said column top in order to ventilate a cushioned object in 

16 contact with said top of the cushioning element. 

17 5. A cushioning element as recited in claim 1 wherein said 

18 gel cushioning media is selected from the group consisting of 

19 gelatinous elastomers and gelatinous viscoelastomers . 
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1 6- A cushioning element as repired in claim 1 wherein said 

2 gel is non-flowable at normal unable temperatures of the 

3 cushioning element. / Jc"^^ 

4 7. A cusjtiioning element as recited in claim 1 wherein said 

5 gel cushioni^ng media does not escape from a puncture on said 
. 6 cushioning element. 

i 

7 >8< A cushioning element as recited in claim 1, wherein a 

8 cross section of one of said columns taken orthogonal to said 

9 longitudinal axis of said column has a shape selected from the 

10 group consisting of triangular, square, rectangular, pentagonal, 

11 hept agonal, octagonal, round, oval, and n- sided polygonal where n 

12 is an integer. 

13 2r, A cushioning element as recited in claim 1, wherein a 

14 cross section of one of said columns taken orthogonal to said 

15 longitudinal axis of said column is hexagonal. 

16 1^. A cushioning element as recited in claim 1 wherein said 

17 cushioning element has shape memory so that when a cushioned 

18 object is removed from contact with the cushioning element, the 

19 cushioning element has a tendency to return to a shape that 

20 approximates the shape of the cushioning element before the 
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1 cushioning element and the cushioned object came into contact 

2 with each other. 

2 J^. A cushioning element as recited in claim 1 wherein said 

4 gel cushioning element is configured to have a low overall 

5 thermal mass and a low rate of thermal transfer in order to 
, 6 provide a comfortable cushioning element. 

7 A cushioning element as recited in claim 1 wherein said 

8 periphery of the cushioning element has a shape selected from the 

9 group consisting of triangular, square, rectangular, pentagonal, 

10 hexagonal, heptagonal, octagonal, round, oval, elliptical, heart - 

11 shaped, and n-sided polygonal. 

U 

12 -1^. A cushioning element as recited in claim 1 wherein said 

13 cushioning media includes a quantity of gas bubbles within it, 

14 said gas bubbles serving to increase the compressibility of the 

15 cushioning element. 

16 A cushioning element as recited in claim -i^ wherein 

17 said gas bubbles are dispersed throughout said cushioning media 

18 of the cushioning element. 

p ■ II 

19 1^. A cushioning element as recited in claim ^ wherein a 

20 plurality of said gas bubbles are present in said column walls. 




# 



1 said gas bubbles in said column walls serving to decrease the 

2 level of compressive force required to be exerted on a column in 

3 order to cause the column to buckle . 

d 

4 Ls^. A cushioning element as recited m claim 1 wherein a 

5 plurality of said column walls have openings in them to permit 
, 6 movement of a liquid or gas between adjacent columns. 

7 0^. A cushioning element as recited in claim 1 wherein at 

8 least one of said columns has a column interior that has a 

9 greater radial measurement orthogonal to the longitudinal axis of 

10 that column at a first point on the longitudinal axis of the 

11 column than at a second point on said longitudinal axis. 

12 3r8. A cushioning element as recited in claim >7" wherein 

13 said column is tapered between said column top and said column 

14 bottom- 

15 15. A cushioning element as recited in claim ^ wherein 

16 said column is stepped between said column top and said column 

17 bottom. 

18 2^. A cushioning element as recited in claim 1 wherein m 

19 at least one column, said column top and said column bottom are 
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1 sealed so that said column interior is not in fluid or air 

2 communication with a region outside of said column interior. 

1 A cushioning element as recited in claim >er wherein 

4 said column interior includes a quantity of fluid cushioning 

5 media within it. 

6 2^. A cushioning element as recited in claim 1 wherein at 

7 least one of said columns has a column interior that contains a 

8 quantity of foam within it, said foam being selected from the 

9 group consisting of open cell foam and closed cell foam. 

10 23-. A cushioning element as recited in claim 1 wherein at 

11 least one of said columns has a firmness protrusion located at 

12 its column bottom, said firmness protrusion being adapted to 

13 provide support within said column when said column buckles so 

14 that the cushioning element can readily yield in the vicinity of 

15 said column under a cushioned object until the cushioned object 

16 begins to compress said firmness protrusion, whereupon said 

17 firmness protrusion retards further movement of the cushioned 

18 object into the cushioning element. 

19 ^A-. A cushioning element as recited in claim 1 wherein at 

20 least one of said columns is adapted to buckle by having a 
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1 portion of its column wall bulge outward away from the column 

2 interior. 

3. A cushioning element as recited in claim 1 wherein at 

4 least one of said columns is adapted to buckle by having a 

5 portion of its column wall bulge inward toward the column 

6 interior. 

7 -3^. A cushioning element as recited in claim 1 wherein at 

8 least one of said columns is adapted to yield along its 

9 longitudinal axis by buckling of its column wall. 

10 -2^. A cushioning element as recited in claim 1, wherein the 

11 cushioning element has a total volume contained within the 

12 boundaries of the cushioning element top, bottom and outer 

13 periphery; and wherein said cushioning element total volume is 

14 occupied by not more than about 50% by volume of cushioning 

15 media. 

16 2*. A cushioning element as recited in claim 1 wherein said 

17 gel cushioning media is selected from the group consisting of 

18 elastomers and viscoelastomers . 

^ at 

19 A cushioning element as recited in claim ^ wherein 

20 said gel cushioning media has a Shore A hardness of less than 15. 
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1 3^. A cushioning element as recited in claim 2^ wherein 

2 said gel cushioning media has a Shore A hardness of less than 3 . 

3 A cushioning element as recited in claim ^ wherein 

4 said gel cushioning media has a gram Bloom of less than 800. 

„ 5 -3-2*. A cushioning element as recited in claim wherein 

6 said gel cushioning media comprises a high viscosity triblock 

7 copolymer, 

8 -3^. A cushioning element as recited in claim 93 wherein 

9 said copolymer has the general configuration of poly (styrene- 

10 ethylene -butylene-styrene) . 

11 3^ . A cushioning element as recited in claim 2^ wherein 

12 said gel cushioning media comprises about 100 parts by weight of 

13 a triblock copolymer and from about 200 to about 1600 parts by 

14 weight of a plasticizing oil. 

15 -,3^ A cushioning element as recited in claim 34- wherein 

16 said copolymer has the general configuration of poly (styrene- 

17 ethylene -butylene-styrene) . 

18 ^ A yicldablc -o uohion c ompnsxny: 
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1 a cushioning element having a top, a bottom, a center and a 

2 side wall, said cushioning element comprising a quantity of 

3 gelatinous cushioning media and a plurality of contiguous, 

4 adjacent hollow columns located within said cushioning media, 

5 said columns each having a column interior and a column wall, 

6 a base configured to be placed in contact with said cushioning 

. 7 element bottom, said base being rigid in order to provide support 

8 beneath said cushioning element when a cushioned object is in 

9 contact with the cushion such that a compressive force is exerted 

10 against said cushioning element top by the cushioned object, and 

11 a side wall support, said side wall support being configured to 

12 tend to constrain said side wall of said cushioning element from 

13 moving outward from said cushioning element center; 

14 wherein said cushion is yieldable in response to a compressive 

15 force exerted upon it by a cushioned object; and 

16 wherein said yieldability of the cushion results from said 

17 cushioning media being compressible and from said columns being 

18 bucklable, so that the cushion is able to substantially conform 

19 to the shape of a cushioned object. 




20 A cushion as recited in claim -3^ wherein in at least 

21 one of said columns, said column top is open to said column 

22 interior. 
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1 A cushion as recited in claim wherein in at least 

2 one of said columns, said column bottom is open to said column 

3 interior. 

4 -3^. A cushion as recited in claim 3^ wherein in at least 

5 one of said columns, both said column top and said column bottom 
. 6 are open to said column interior. 

7 AG. A cushion as recited in claim 39 wherein said column 

8 interior is hollow so that air may pass though said column to 

9 said column top in order to ventilate a cushioned object in 

10 contact with said top of the cushioning element. 

11 A cushion as recited in claim 3^ wherein said gel 

12 cushioning media is selected from the group consisting of 

13 gelatinous elastomers and gelatinous viscoelastomers . 



14 
15 
16 




42. A ci^>iiQH<as recited in claim 36 wherein said gel is 

non-f lowabl^x^Vnormal usable temperatures of the cushioning 
element 



17 4^^- ■ — A cushi0fr"as recited /claim 37 wherggn -sajk 

18 cushioni^ng^jn^^ escaj 

19 cugbir onlng clement: 




om a puncture on said 
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1 ^ . A cushion as recited in claim wherein a cross 

2 section of one of said columns taken orthogonal to said 

3 longitudinal axis of said column has a shape selected from the 

4. group consisting of triangular, square, rectangular, pentagonal, 

5 heptagonal, octagonal, round, oval, and n- sided polygonal where n 

6 is an integer. 

7 45. A cushion as recited in claiiTi3'6^herein said 

8 cushioning element has sh^pe mermj?5^so that when a cushioned 

9 object is removed f rom yco^t^^ with the cushioning element, the 

10 cushioning element h^sV tehdency to return to a shape that 

11 approximates the shape of the cushioning element before the 

12 cushiond^ng element and the cushioned object came into contact 

13 wiji^n each other. 

14 » .4^. A cushion as recited in claim 3^ wherein said gel 

15 cushioning element is configured to have a low overall thermal 

16 mass and a low overall rate of thermal transfer in order to 

17 provide a comfortable cushioning element. 

18 4^. A cushion as recited in claim 3^ wherein said periphery 

19 of the cushioning element has a shape selected from the group 

20 consisting of triangular, square, rectangular, pentagonal, 

21 hexagonal, heptagonal, octagonal, round, oval, elliptical, heart- 

22 shaped, and n-sided polygonal. 
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1 A cushion as recited in claim ^e:^ wherein said 



2 cushioning media includes a quantity of gas bubbles within it, 

3 said gas bubbles serving to enhance the compressibility of the 
4. cushioning element. 

5 flrS". A cushion as recited in claim ^ wherein said gas 



. 6 bubbles are dispersed throughout said cushioning media of the 

7 cushioning element. 

8 A cushion as recited in claim AB' wherein a plurality of 

9 said gas bubbles are present in said column walls, said gas 

10 bubbles in said column walls serving to decrease the level of 

11 compressive force required to be exerted on a column in order to 

12 cause the column to buckle. 

13 -Srir. A cushion as recited in claim ^ wherein a plurality of 

14 said column walls have openings in them to permit movement of a 

15 liquid or gas between adjacent columns, 

16 . A cushion as recited in claim wherein at least one 

17 of said columns has a column interior that has a greater radial 

18 measurement orthogonal to the longitudinal axis of that column at 

19 a first point on the longitudinal axis of the column than at a 

20 second point on said longitudinal axis. 




1 sy. A cushion as recited in claim wherein said column is 

2 tapered between said column top and said column bottom. 

3 &C. A cushion as recited in claim ^ wherein said column is 

4 stepped between said column top and said column bottom. 

5 -SS". A cushion as recited in claim 3^ wherein in at least 

6 one column, said column top and said column bottom are sealed so 

7 that said column interior is not in fluid or air communication 

8 with a region outside of said column interior. 

- I 

^ SO 

9 A cushion as recited in claim 5-5 wherein said column 

10 interior includes a quantity of fluid cushioning media within it. 

11 5^. A cushion as recited in claim dr6 wherein at least one 

12 of said columns has a column interior that contains a quantity of 

13 foam within it, said foam being selected from the group 

14 consisting of open cell foam and closed cell foam. 

15 A cushion as recited in claim 3^ wherein at least one 

16 of said columns has a firmness protrusion located at its column 

17 bottom, said firmness protrusion being adapted to provide support 

18 within said column when said column buckles so that the 

19 cushioning element can readily yield in the vicinity of said 

20 column under a cushioned object until the cushioned object begins 
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1 to compress said firmness protrusion, whereupon said firmness 

2 protrusion retards further movement of the cushioned object into 

3 the cushioning element. 

4 5^. A cushion as recited in claim -B-fr wherein at least one 

5 of said columns is adapted to buckle by having a portion of its 

6 column wall bulge outward away from the column interior. 



7 SA, A cushion as recited in claim ^ wherein at least one 

8 of said columns is adapted to buckle by having a portion of its 

9 column wall bulge inward toward the column interior. 

10 jS^. a cushion as recited in claim 3^ wherein at least one 

11 of said columns is adapted to yield along its longitudinal axis 

12 by buckling of its column wall. 

13 A cushion as recited in claim a^, wherein the 

14 cushioning element has a total volume contained within the 

15 boundaries of the cushioning element top, bottom and outer 

16 periphery; and wherein said cushioning element total volume is 

17 occupied by not more than about 50% by volume of cushioning 

18 media. 
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1 ig^. A cushion as recited in claim Sr^ wherein said 

2 gelatinous cushioning media is selected from the group consisting 

3 of gelatinous elastomers and viscoelastomers . 

4 'ff?. A cushion as recited in claim ^ wherein said gel 

5 cushioning media has a Shore A hardness of less than 15. 

6 -frS". A cushion as recited in claim wherein said gel 

7 cushioning media has a Shore A hardness of less than 3 . 

8 . A cushion as recited in claim ^ wherein said gel 

9 cushioning media has a gram Bloom of less than 800. 

10 A cushion as recited in claim 3^ wherein said gel 

11 cushioning media comprises a high viscosity triblock copolymer. 

12 -&6. A cushion as recited in claim 6^ wherein said copolymer 

13 has the general configuration of poly (styrene-ethylene-butylene- 

14 styrene) . 

15 A cushion as recited in claim a^S-Vherein said gel 

16 cushioning media comprises about 100 parts by weight of a 

17 triblock copolymer and from about 200 to about 1600 parts by 

18 weight of a plasticizing oil. 
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1 A cushion as recited in claim ^ wherein said copolymer 

2 has the general configuration of poly (styrene-ethylene-butylene- 

3 styrene) , 



^t^^ Ar yioldablo cushion comprioing -; — 

5 a cushioning element having a top, a bottom, a center and an 

6 outer periphery, said cushioning element comprising a quantity of 

7 gelatinous cushioning media and a plurality of columns located 

8 within said cushioning media, said columns each having a 

9 longitudinal axis, a column interior and a column wall, 

10 a container in which said cushioning element is placeable, said 

11 container having a container base configured to be in contact 

12 with said cushioning element bottom, said base being rigid in 

13 order to provide support beneath said cushioning element when a 

14 cushioned object is in contact with the cushion such that a 

15 compressive force is exerted against said cushioning element top 

16 by the cushioned object, said container also having a rigid outer 

17 periphery support, said rigid outer periphery support being 

18 configured to provide support to said cushioning element outer 

19 periphery in order to impede its tendency to move outward away 

2 0 from said cushioning element center when a cushioned object 

21 exerts a compressive force on the cushiony^ 

A 



22 12. a r^iioViinn ag— 3g«a^ 
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wherein said cushion is yieldable in responge^'trb a compressive 
force exerted upon it by a cushi]bne;i-T3^ect ; and 

wherein said yieldabilitj^-'CJ^^^e cushion results from said 
cushioning media being^ ::ompre(s^ible and from said columns being 
bucklable genera:ily in the direction of their longitudinal axes, 
so that tXt^ cushion is able to substantially conform to the shape 
cushioned object. 

J^. A cushion as recited in claim 72 wherein in at least 

one of said columns, said column top is open to said column 
interior . 



A cushion as recited in claim wherein in at least 
one of said columns, said column bottom is open to said column 



interior. 



?S. A cushion as recited in claim ijz wherein in at least 

one of said columns, both said column top and said column bottom 
are open to said column interior. 

A cushion as recited in claim ^ wherein said column 
interior is hollow so that air may pass though said column to 
said column top in order to ventilate a cushioned object in 
contact with said top of the cushioning element. 




^ 1 1^ . A cushion as recited in claim wherein said gel 

2 cushioning media is selected from the group consisting of 

3 gelatinous elastomers and gelatinous viscoelastomers . 

4 78. A cushi6]fi a^-^^recited in claim 72 wherein said gel is 

5 non-flowable ^^^rr^rx^Bi\ usable temperatures of the cushioning 

6 elevaent.^^ 



1 J^. — - A^m iflhi nn ^ aj=;— rRr. - i hi^ .Tl- YT^/rrTa-im 73 whereiri....said'''gel 

8 cushi^nong^ a puncture on said 

9 CAT shiuning element. 

10 A cushion as recited in claim wherein a cross 

11 section of one of said columns taken orthogonal to said 

12 longitudinal axis of said column has a shape selected from the 

13 group consisting of triangular, square, rectangular, pentagonal, 

14 heptagonal, octagonal, round, oval, and n-sided polygonal where n 

15 is an integer. 

^ 16 ai-. A cushion as recited in claim J/2, wherein a cross 

17 section of one of said columns taken orthogonal to said 

18 longitudinal axis of said column has a hexagonal shape. 

19 / 

20 82. A cushion as recited i:jr><5laim 72 wherein said 

21 cushioning element has shape jRemory so that when a cushioned 





1 object is removed from cdntact with the cushioning element, the 

2 cushioning element If^s a tendency to return to a shape that 

3 approximates ths^s/riBipB of the cushioning element before the 

4 cushioning erlement and the cushioned object came into contact 

5 with eapn other. 

^ _ 6 A cushion as recited in claim ^ wherein said gel 

7 cushioning element is configured to have a low overall thermal 

8 mass and a low overall rate of thermal transfer in order to 

9 provide a comfortable cushioning element. 

,f> 10 fl4»- A cushion as recited in claim 1/2 wherein said periphery 

11 of the cushioning element has a shape selected from the group 

12 consisting of triangular, square, rectangular, pentagonal, 

13 hexagonal, heptagonal, octagonal, round, oval, elliptical, heart- 

14 shaped, and n-sided polygonal. 

^15 A cushion as recited in claim JZ wherein said 

16 cushioning media includes a quantity of gas bubbles within it, 

17 said gas bubbles serving to enhance the compressibility of the 

18 cushioning element. 

19 &€ . A cushion as recited in claim ^ wherein said gas 

20 bubbles are dispersed throughout said cushioning media of the 

21 cushioning element. 




7V 7j 

1 A cushion as recited in claim go wherein a plurality of 



2 said gas bubbles are present in said column walls, said gas 

3 bubbles in said column walls serving to decrease the level of 

4 compressive force required to be exerted on a column in order to 

5 cause the column to buckle . 

6 A cushion as recited in claim Tz wherein a plurality of 

7 said column walls have openings in them to permit movement of a 

8 liquid or gas . between adjacent columns. 

9 A cushion as recited in claim 1^2 wherein at least one 

10 of said columns has a column interior that has a greater radial 

11 measurement orthogonal to the longitudinal axis of that column at 

12 a first point on the longitudinal axis of the column than at a 

13 second point on said longitudinal axis. 

14 A cushion as recited in claim %^ wherein said column is 

15 tapered between said column top and said column bottom. 

16 -Mr. A cushion as recited in claim -8* wherein said column is 

17 stepped between said column top and said column bottom. 

18 A cushion as recited in claim ^ wherein in at least 

19 one column, said column top and said column bottom are sealed so 
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1 that said column interior is not in fluid or air communication 

2 with a region outside of said column interior. 

3. A cushion as recited in claim 9^ wherein said column 

4 interior includes a quantity of fluid cushioning media within it. 

5 . A cushion as recited in claim ^ wherein at least one 

6 of said columns has a column interior that contains a quantity of 

7 foam within it, said foam being selected from the group 

8 consisting of open cell foam and closed cell foam. 

(oh 

^ 9 A cushion as recited in claim wherein at least one 

10 of said columns has a firmness protrusion located at its column 

11 bottom, said firmness protrusion being adapted to provide support 

12 within said column when said column buckles so that the 

13 cushioning element can readily yield in the vicinity of said 

14 column under a cushioned object until the cushioned object begins 

15 to compress said firmness protrusion, whereupon said firmness 

16 protrusion retards further movement of the cushioned object into 

17 the cushioning element. 

^ 18 S^. A cushion as recited in claim ^ wherein at least one 

19 of said columns is adapted to buckle by having a portion of its 

20 column wall bulge outward away from the column interior. 
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^ 1 A cushion as recited in claim ^ wherein at least one 

2 of said columns is adapted to buckle by having a portion of its 

3 column wall bulge inward toward the column interior. 

^ 4 A cushion as recited in claim wherein at least one 

5 of said columns is adapted to yield along its longitudinal axis 

6 by buckling of its column wall. 

0 ^6(0 



^ 7 9^. A cushion as recited in claim , wherein the 

8 cushioning element has a total volume contained within the 

9 boundaries of the cushioning element top, bottom and outer 

10 periphery; and wherein said cushioning element total volume is 

11 occupied by not more than about 50% by volume of cushioning 

12 media. 

Oil 

^ 13 A cushion as recited in claim wherein said gel 

14 cushioning media is selected from the group consisting of 

15 elastomers and viscoelastomers . 

^ 16 A cushion as recited in claim wherein said gel 

17 cushioning media has a Shore A hardness of less than 15. 

^ 18 ar©^. A cushion as recited in claim 7^ wherein said gel 

19 cushioning media has a Shore A hardness of less than 3. 




% % 

1 -3:03*. A cushion as recited in claim ^ wherein said gel 

2 cushioning media has a gram Bloom of less than 700. 

^ 3 . A cushion as recited in claimT^^ wherein said gel 

4 cushioning media comprises a high viscosity triblock copolymer. 

5 ±-05^. A cushion as recited in claim wherein said 

6 copolymer has the general configuration of poly (styrene-ethylene 

7 butylene-styrene) . 

--^ 8 .3r&6. A cushion as recited in claim wherein said gel 

9 cushioning media comprises about 100 parts by weight of a 

10 triblock copolymer and from about 200 to about 1600 parts by 

11 weight of a plasticizing oil. 

12 >107 -. A cushion as recited in claim te^wherein said 

13 copolymer has the general configuration of poly (styrene-ethylene 

14 butylene-styrene) . 

15 -arOB-. A yi - tsi. - dafal e--CTrg bion --eo mprising T" 

16 a cushioning element having a top, a bottom, a center and a 

17 side wall, said cushioning element comprising a quantity of 

18 gelatinous cushioning media and a plurality of columns located 

19 within said cushioning media, said columns each having 

20 longitudinal axis, a column interior and a column wall. 
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1 a base configured to be placed in contact with said cushioning 

2 element bottom, said base providing support beneath said 

3 cushioning element when a cushioned object is in contact with the 

4 cushion such that a compressive force is exerted against said 

5 cushioning element top by the cushioned object, and 

6 a cover adapted to cover and protect said cushioning element; 

7 wherein said cushion is yieldable in response to a compressive 

8 force exerted upon it by a cushioned object; and 

9 wherein said yieldability of the cushion results from said 

10 cushioning media being compressible and from said columns being 

11 bucklable in the direction of their longitudinal axes, so that 

12 the cushion is able to substantially conform to the shape of a 

13 cushioned object. 

/OO c|C^ 

14 ^arO^. A cushion as recited in claim iO^ wherein said cover is 

15 an elastic cover that permits air flow between said cushioning 

16 element top and a cushioned object adjacent thereto. 

17 ±±0-. A cushion as recited in claim further comprising: 

18 a side wall support, said side wall support being configured to 

19 tend to constrain said side wall of said cushioning element from 

20 moving in an outward direction. 
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1 A cushion as recited in claim SfO^ wherein said sidewall 

2 support is a rigid plate adapted to be placed between said cover 

3 and said cushioning element. 



^4 J-iS*. A - A yr giaajjie cushion comprising r 
a.-? ' 



5 a cushioning element having a top, a bottom, a center and an 

6 outer periphery, said cushioning element comprising a quantity of 

7 gelatinous cushioning media and a plurality of columns located 

8 within said cushioning media, said columns each having a 

9 longitudinal axis, a column interior and a column wall, and 

10 a girdle placeable about said outer periphery of said 

11 cushioning element, said girdle serving to retard movement of 

12 said outer periphery when a cushioned object exerts a compressive 

13 force on the cushioning element, 

14 wherein said cushion is yieldable in response to a compressive 

15 force exerted upon it by a cushioned object; and 

16 wherein said yieldability of the cushion results from said 

17 cushioning media being compressible and from said columns being 

18 bucklable generally in the direction of their longitudinal axes, 

19 so that the cushion is able to substantially conform to the shape 

20 of a cushioned object. 

21 plia-. A cushion as recited in claim ±±2' wherein said girdle 

22 is a strap. 
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2 a quantity of gel cushioning media formed to have a top, a 

3 bottom, and an outer periphery, the cushioning media being 

4 compressible so that it will deform under the compressive force 

5 of a cushioned object, and 

6 a plurality of hollow columns situated in said cushioning 

7 media, each of said columns having a longitudinal axis along its 

8 length, each of said columns having a column wall which defines a 

9 column interior, and each of said columns having a column top and 

10 a column bottom; 

11 wherein the cushioning element is adapted to have a cushioned 

12 object placed in contact with said cushioning element top; 

13 wherein the column top and the column bottom of one of said 

14 columns are located at two different points on said longitudinal 

15 axis of said column; 

16 wherein said column's longitudinal axis is located generally 

17 parallel to the direction of a compressive force exerted on the 

18 cushioning element by a cushioned object in contact with said 
'oy 19 column top; 

wherein at least one of said columns is capable of buckling 

21 beneath a protuberance that is located on a cushioned object; 

22 wherein the cushioning element is yieldable as a result of 

23 compressibility of said cushioning media and bucklability of said 

24 column; 




1 wherein said cushioning media comprises thermoplastic, heat 

2 formable and heat reversible gelatinous elastomer composition, 

3 which is physically interlocked with a selected material Mn, said 

4 gelatinous elastomer composition formed from (a) 100 parts by 

5 weight of a high viscosity triblock copolymer of the general 

6 configuration poly (styrene-ethylene-butylene-styrene) ; (b) from 

7 about 200 to about 1,600 parts by weight of a plasticizing oil; 

8 said composition characterized by a gel rigidity of from about 2 0 

9 to about 800 gram Bloom; said composition formed from the 

10 combination GnMnGn, MnGnMn, MnGnGn, GnGnMn, MnGnGnMn, GnMnGnGn, 

11 GnMnMnGn, GnMnMnGn, GnGnMnMn, GnGnMnGnMn, GnMnGnGn, GnGnMn, 

12 GnMnGnMnMn, MnGnMnGnMnGn , GnGnMnMnGn, or GnGnMnGnMnGn , wherein 

13 when n is a subscript of M, n is selected from the group 

14 consisting of foam, plastic, fabric, metal, concrete, wood, 

15 glass, ceramics, synthetic resin, synthetic fibers or refractory 

16 materials; and 

17 wherein when n is a subscript of G, n denotes the same or a 

18 different gel rigidity. 

20 ±±5. A cushioning element as recited in claim i±4- wherein 

21 said styrene end block to ethylene and butylene center block 

22 ratio is from about 20:80 to about 40:60. 

24 "3:1:^. A cushioning element as recited in claim •±±4', wherein 

25 said triblock copolymer is characterized by a Brookfield 
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1 viscosity of a 20 weight percent solids solution in toluene at 

2 25® C. of substantially greater than 1,800 cps. 

4 Hr5k, A cushioning element as recited in claim wherein 

5 said cushioning media is a gelatinous elastomer composition 

6 comprising: 

7 (a) about 100 parts by weight of a triblock copolymer of the 

8 general configuration poly (styrene -ethylene -butylene-styrene) 

9 wherein said styrene end block to ethylene and butylene center 

10 block ratio is within the range of from between 31:69 to 40:60; 

11 (b) from about 200 to about 1,600 parts by weight of an 

12 plasticizing oil selected from the group consisting of petroleum 

13 paraffinic oils, petroleum naphthenic oils, synthetic polybutene 

14 oils, synthetic polypropene oils, synthetic polyterpene oils and 

15 mixtures thereof; said oils having an average molecular weight of 

16 between about 2 00 to about 800; and 

17 (c) said gelatinous elastomer composition being characterized 

18 as having an elongation at break of at least about 1,600%, an 

19 ultimate tensile strength of at least about 8 x 10^ dyne/cm^ , 

20 and a gel rigidity of substantially not greater than about 800 

21 gram Bloom. 

23 -3rr8. A cushioning element as recited in claim ar3r7- wherein 

24 said cushioning media exhibits the following properties: 
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1 (a) tensile strength of about 8 x 10^ dyne/cm^ to about 10^ 

2 dyne/cm^ as measured with crosshead separation speed of 25 cm per 

3 minute at 23° C. ; 

4 (b) elongation of about 1,600% to about 3,000% as measured 

5 with crosshead separation speed of 25 cm per minute at 23*^ C. ; 

6 (c) elasticity modulus of about 10^ dyne/cm^ to about 10^ 

7 dyne/cm^ as measured with crosshead separation speed of 25 cm per 

8 minute at 23° C. ; 

9 (d) shear modulus of about 10^ dyne/cm^ to about 10^ dyne/cm^ 

10 as measured with a 1, 2, and 3 kilogram load at 23° C; 

11 (e) gel rigidity of about 20 gram Bloom to about 800 gram 

12 Bloom as measured by the gram weight required to depress a gel a 

13 distance of 4 mm with a piston having a cross-sectional area of 1 

14 square cm at 23° C; 

15 (f) tear propagation resistance of at least 5 x 10^ dyne/cm^ 

16 as measured at a crosshead separation speed of 25 cm/minute at 

17 23° C. ; 

18 (g) and substantially 100% snap back recovery when extended at 

19 a crosshead separation speed of 25 cm/minute to 1,200% at 23° C- 

IIO /o^ 

20 <i3r9^. A cushioning element as recited in claim ii4, wherein 

21 said cushioning media is a gelatinous elastomer composition 

22 consisting essentially of: 

23 (a) about 100 parts by weight of a triblock copolymer of the 

24 general configuration poly (styrene-ethylene-butylene-styrene) 




1 wherein said styrene end block to ethylene and butylene center 

2 block ratio is about 32:68 to about 38:62; 

3 (b) from about 200 to about 1,600 parts by weight of an » 

4 plasticizing oil selected from the group consisting of petroleum 

5 paraffinic oils, petroleumnaphthenic oils, synthetic polybutene 

6 oils, synthetic polypropene oils, synthetic polyterpene oils and 

7 mixtures thereof; said oils having an average molecular weight of 

8 between about 200 to about 800; and 

9 (c) said gelatinous elastomer composition being characterized 

10 as having an elongation at break of at least about 1,600%, an 

11 ultimate tensile strength of at least about 8 x 10^ dyne/cm^ , 

12 and a gel rigidity of substantially not greater than about 800 

13 gram Bloom. 
14 
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15 "r2^. A cushioning element as recited in claim ^3r9 wherein 

16 said cushioning media is a gelatinous elastomer composition 

17 comprising: 

18 (a) about 100 parts by weight of a triblock copolymer of the 

19 general configuration poly (styrene-ethylene-butylene-styrene) 

20 wherein said styrene end block to ethylene and butylene center 

21 block ratio is about 32:68 to about 36:64; 

22 (b) from about 200 to about 1,600 parts by weight of an 

23 plasticizing oil selected from the group consisting of petroleum 

24 paraffinic oils, petroleum naphthenic oils, synthetic polybutene 

25 oils, synthetic polypropene oils, synthetic polyterpene oils and 

^^^^^^ 





1 mixtures thereof; said oils having an average molecular weight of 

2 between about 2 00 to about 800; and 

3 (c) said gelatinous elastomer composition being characterized 

4 as having an elongation at break of at least about 1,600%, an 

5 ultimate tensile strength of at least about 8 x 10^ dyne/cm^ , 

6 and a gel rigidity of substantially not greater than about 800 

7 gram Bloom. 

9 A cushioning element as recited in claim -iS^, said 

10 cushioning media being a gelatinous elastomer composition 

11 comprising: 

12 (a) about 100 parts by weight of triblock copolymer of the 

13 general configuration poly (styrene-ethylene-butylene-styrene) 

14 wherein said styrene end block to ethylene and butylene center 

15 block ratio is within the range of from between 31:69 to 40:60; 

16 (b) from about 200 to about 1,600 parts by weight of a 

17 plasticizing oil; 

18 (c) said gelatinous elastomer composition having a gel 

19 rigidity of about 20 gram to about 800 gram Bloom. 

21 JrS^. A cushioning element as recited in claim wherein 

22 said plasticizing oil is selected from the group consisting of 

23 petroleum paraffinic oils, petroleum naphthenic oils, and 

24 mixtures thereof. 
25 
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1 3r29r. A cushioning element as recited in claim 1£1 wherein 

2 said plasticizing oil is selected from the group consisting of 

3 synthetic polybutene oils, synthetic polypropene oils, synthetic 

4 polyterpene oils and mixtures thereof. 

6 2r^^ A cushioning element as recited in claim 3r2T" wherein 

7 said plasticizing oil is selected from the group consisting of 

8 petroleum paraffinic oils, petroleum naphthenic oils, synthetic 

9 polybutene oils, synthetic polypropylene oils, synthetic 

10 polyterpene oils and mixtures thereof; said oils having an 

11 average molecular weight of between about 200 to about 800. 

13 ta^. A cushioning element as recited in claim OOi wherein 

14 said oils having an average molecular weight of between about 2 00 

15 to about 800. 

17 A cushioning element as recited in claim wherein 

18 said cushioning element exhibits high creep, craze, tear^^ and 

19 crack resistance and is substantially free from oil bleedout . 

/tv«?20<*^A yv A - yieldable Tr uohioning Glcment comprising. 

^\21 a quantity of gel cushioning media formed to have a top, a 

22 bottom, and an outer periphery, the cushioning media being 

23 compressible so that it will deform under the compfessive force 

24 of a cushioned object, and 



1 a plurality of hollow columns situated in said cushioning 

2 media, each of said columns having a longitudinal axis along its 

3 length, each of said columns having a column wall which defines a 

4 column interior, and each of said columns having a column top and 

5 a column bottom; 

6 wherein the cushioning element is adapted to have a cushioned 

7 object placed in contact with said cushioning element top; 

8 wherein the column top and the column bottom of one of said 

9 columns are located at two different points on said longitudinal 

10 axis of said column; 

11 wherein said column's longitudinal axis is located generally 

12 parallel to the direction of a compressive force exerted on the 

13 cushioning element by a cushioned object in contact with said 

14 column top; 

15 wherein at least one of said columns is capable of buckling 

16 beneath a protuberance that is located on a cushioned object; 

17 wherein the cushioning element is yieldable as a result of 

18 compressibility of said cushioning media and bucklability of said 

19 column; 

2 0 wherein the cushioning media is a gelatinous elastomer 

21 composition comprising: 

22 (a) about 100 parts by weight of a high viscosity triblock 

23 copolymer of the general configuration 

24 poly (styrene-ethylene-butylene-styrene) ; 
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1 (b) from about 200 to about 1,600 parts by weight of a 

2 plasticizing oil; said composition characterized by a gel 

3 rigidity of from about 20 to about 800 gram Bloom. 



4 



'^iT^l? wherein the column top and the column bottom of one of said 

^ 18 columns are located at two different points on said longitudinal 

19 axis of said column; 

20 wherein said column's longitudinal axis is located generally 

21 parallel to the direction of a compressive force exerted on the 

22 cushioning element by a cushioned object in contact with said 

23 column top; 

24 wherein at least one of said columns is capable of buckling 

25 beneath a protuberance that is located on a cushioned object; 
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r'^lo=> 3r2*. ^ ^r-y ruldable cushioning element C ! ump^i^ing^ ^ 

6 a quantity of gel cushioning media formed to have a top, a 

7 bottom, and an outer periphery, the cushioning media being 

8 compressible so that it will deform under the compressive force 

9 of a cushioned object, and 

10 a plurality of hollow columns situated in said cushioning 

11 media, each of said columns having a longitudinal axis along its 

12 length, each of said columns having a column wall which defines a 

13 column interior, and each of said columns having a column top and 

14 a column bottom; 

15 wherein the cushioning element is adapted to have a cushioned 

Jpie object placed in contact with said cushioning element top; 
0 




1 wherein the cushioning element is yieldable as a result of 

2 compressibility of said cushioning media and bucklability of said 

3 column; 

4 wherein the cushioning media is a gelatinous elastomer 

5 composition comprising: 

6 (a) about 100 parts by weight of a high viscosity triblock 

7 copolymer of the general configuration 

8 poly (styrene-ethylene-butylene-styrene) ; said styrene to ethylene 

9 and butylene is of a ratio of from about 20:80 to about 40:60; 

10 and 

11 (b) from about 200 to about 1,600 parts by weight of a 

12 plasticizing oil; said composition characterized by a gel 

13 rigidity of from about 20 to about 800 gram Bloom. 

14 ±^ . A cushioning element as recited in claim ^r2-6s wherein 

15 said triblock copolymer is characterized by a Brookfield 

16 Viscosity of a 20 weight percent solids solution in toluene at 

17 25° C. of at least about 1,800 cps . 



